K562 leukemia cells express P2T (adenosine diphosphate) purinergic receptors.
The P2T purinergic receptor for ADP has previously been found only in platelets. We investigated the effect of ADP on the concentration of intracellular free calcium ([Ca++]i) in fura-2-loaded K562 leukemia cells, a cell line with the potential for megakaryocytic differentiation. ADP causes a rapid and transient increase in [Ca++]i, which peaks within 5 to 10 sec. The EC50 for this response is 0.4 microM. A major portion of the increased calcium is due to mobilization of intracellular stores because the response to ADP is only partially reduced in the absence of extracellular calcium. Exposure to ADP desensitizes K562 cells to additional administrations of this nucleotide. Pretreatment of K562 cells with the protein kinase C activator phorbol 12-myristate 13-acetate completely blocks the response to ADP. This effect of phorbol 12-myristate 13-acetate is prevented by the protein kinase C inhibitor staurosporine, but staurosporine does not affect the progression of desensitization after repeated ADP exposures. ATP does not increase [Ca++]i in K562 cells, but antagonizes the response to ADP. We propose that the P2T receptor for ADP in K562 cells is an early marker for megakaryocytic differentiation. Furthermore, this immortalized nucleated cell line may be a useful model to decipher the signal transduction pathways involved in the ADP response.